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Background: Contextual factors influence quality improvement outcomes. Understanding this influence is
important when adapting and implementing interventions and translating improvements into new settings. To
date, there is limited knowledge about how contextual factors influence quality improvement processes. In this
study, we explore how contextual factors affected measures to reduce surgery cancellations, which are a persistent
problem in healthcare. We discuss the usefulness of the theoretical framework provided by the model for
understanding success in quality (MUSIQ) for this kind of research.
Method: We performed a qualitative case study at Førde Hospital, Norway, where we had previously demonstrated
a reduction in surgery cancellations. We interviewed 20 clinicians and performed content analysis to explore how
contextual factors affected measures to reduce cancellations of planned surgeries.
Results: We identified three common themes concerning how contextual factors influenced the change process:
1) identifying a need to change, 2) facilitating system-wide improvement, and 3) leader involvement and support.
Input from patients helped identify a need to change and contributed to the consensus that change was necessary.
Reducing cancellations required improving the clinical system. This improvement process was based on a strategy
that emphasized the involvement of frontline clinicians in detecting and improving system problems. Clinicians
shared information about their work by participating in improvement teams to develop a more complete
understanding of the clinical system and its interdependencies. This new understanding allowed clinicians to detect
system problems and design adequate interventions. Middle managers’ participation in the improvement teams
and in regular work processes was important for successfully implementing and adapting interventions.
Conclusion: Contextual factors interacted with one another and with the interventions to facilitate changes in the
clinical system, reducing surgery cancellations. The MUSIQ framework is useful for exploring how contextual factors
influence the improvement process and how they influence one another. Discussing data in relation to a
theoretical framework can promote greater uniformity in reporting findings, facilitating knowledge-building across
studies.
Keywords: Contextual factors, Surgery cancellations, Theoretical framework, Quality improvementBackground
Successful quality improvement does not simply depend
on the interventions implemented. The effects of inter-
ventions vary across settings, indicating that conditions
besides the interventions themselves must influence the
outcomes [1,2]. These conditions are referred to as con-
textual factors [3,4]. Øvretveit et al. have defined context
as “…influences which interact with each other, and* Correspondence: einar.hovlid@hisf.no
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distribution, and reproduction in any mediuminteract with the implementation process” [3, p 609]. This
way of viewing context acknowledges that contextual fac-
tors and interventions influence each other. Furthermore,
it recognizes that improvement often can be viewed as “fa-
cilitated evolution” [1, p i18] [5]. When researching quality
improvement, it is not sufficient to demonstrate that inter-
ventions work. To facilitate the dissemination of improve-
ments, we also need to understand why and how
interventions work in particular settings, and the social
mechanisms behind the interventions [6,7].ntral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly credited.
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signed to evaluate the effects of interventions [3,4]. Few
studies have used robust methods to assess how context-
ual factors influence the improvement process [3,4]. Re-
search on contextual factors has suffered from the lack of
theoretical foundations and a common framework for
assessing their impact [4,8]. Hence, we have limited know-
ledge about how contextual factors affect improvements.
Cancellation of scheduled surgery is a quality of care
problem [9,10]. We previously reported on a case where
cancellations of planned surgeries were successfully re-
duced and improvements sustained [11,12]. The aim of
this article is to contribute to our understanding of how
contextual factors affect efforts to reduce surgery cancel-
lations. We performed a qualitative analysis to explore
how contextual factors influenced the improvement
process in this particular case. We relate our findings to
an established theoretical framework, the model for un-
derstanding success in quality (MUSIQ). Such know-
ledge can provide a better understanding of how surgery
cancellations can be reduced. Furthermore, we discuss
the usefulness of the MUSIQ framework and its possible
deficits.
Theoretical foundation
Theoretical frameworks can guide research in areas involv-
ing complex social processes that are poorly understood,
including reducing cancellation of planned operations
[13,14]. Such frameworks can facilitate more uniform and
systematic reporting of qualitative data, enabling the devel-
opment of cumulative knowledge across studies.
The importance and impact of contextual factors in
quality improvement has received increasing attention [4].
Several frameworks for exploring and analyzing the effects
of contextual factors on health care improvement have
been developed recently. Damschroder et al. [15] devel-
oped the consolidated framework for implementation re-
search, which consists of five domains: intervention
characteristics, outer setting, inner setting, characteristics
of individuals, and the process of implementation. Three
domains—inner setting, outer setting, and characteristics
of individuals—can be considered aspects of context [4].
Taylor et al. [16] proposed a framework that specifically
addresses contextual factors related to interventions to
improve patient safety. To our knowledge MUSIQ is the
most comprehensive framework developed to evaluate
the impact of contextual factors in quality improvement.
The developers of MUSIQ state that we need concep-
tual models to focus and align research about the role of
contextual factors [17]. Such research can provide a bet-
ter understanding of how contextual factors influence
improvement processes, which in turn can help practi-
tioners manage factors important for improvement suc-
cess [17,18].In this article, we use MUSIQ as a theoretical frame-
work for discussing the impact of contextual factors [17].
It captures most of the factors identified in the aforemen-
tioned frameworks. Furthermore, MUSIQ is not just a list
of potential factors. It is built around the different
organizational levels typically involved in systems im-
provement: organization, microsystem, and quality im-
provement team. Another advantage is that it addresses
how contextual factors in different levels interact, and
these connections have been empirically tested [19].
MUSIQ identifies 25 contextual factors that may in-
fluence the success of quality improvements. These 25
factors are structured in six main categories: external
environment, organization, quality improvement sup-
port and capacity, microsystem, quality improvement
team, and miscellaneous [17].
Methods
Given that quality improvement interventions are context-
sensitive, one research aim should be to explore how differ-
ent configurations of contextual factors lead to different
outcomes. Repeated case studies and comparisons with a
framework can be used as a first step in building context-
sensitive typological theories that subsequently can be
tested using quantitative methods [20]. To our knowledge,
the effects of contextual factors on reducing surgery cancel-
lations have not previously been explored. Our study is
therefore explorative, and we use a qualitative case study
design [21]. Our case study is the redesign of the clinical
pathway for elective surgery at Førde Hospital, which suc-
cessfully reduced cancellations and sustained improvements
to the system [11].
Førde Hospital is located in a rural community of
approximately 10,000 inhabitants. The hospital offers
surgery in the following disciplines: general surgery,
gynecology, orthopedics, ophthalmology, otolaryngology,
and odontology. It has seven operating suites and 34 sur-
gical beds. The local health authority also includes two
smaller district hospitals. Altogether, the three hospitals
serve a population of approximately 107,000. Norwegian
patients receive general health coverage through national
state insurance, and most hospitals are publicly owned
and operated.
Førde Hospital experienced high surgery cancellation
rates. The management therefore initiated an improve-
ment project to reduce cancellations spanning all surgi-
cal departments. Four improvement groups with broad
clinician participation were established to recommend
how to improve the clinical pathway. The main interven-
tions included a drop-in anesthesia outpatient clinic to
enable earlier and improved clinical pre-assessment of
patients, a new electronic system that improved plan-
ning and patient scheduling, patient participation in sur-
gery scheduling, and providing a telephone call to
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sonalized dialog and better information [11]. These in-
terventions were planned between September 2007 and
March 2008 and implemented in March 2008. The mean
cancellation rate decreased from 8.5% to 4.9% after the
interventions were implemented [11]. The patients ap-
preciated the effects of the interventions because they
increased patient autonomy and participation by enab-
ling choices that fit individual circumstances [22].
Data collection
We interviewed employees at the hospital to explore how
contextual factors influenced the improvement process.
Interviews were semi-structured and based on a guide.
The guide was developed through a literature review and
a review of hospital administrative documents that de-
scribed the aim of the improvement project and the
mandate of the improvement teams. The documents were
not subject to a formal document analysis. They were
merely used as background information when developing
the interview guide [21]. The questions in the guide
covered the typical elements of an improvement proj-
ect: local problem, setting, context, intended improve-
ment, intervention planning, intervention implementation,
outcomes, and efforts to sustain outcomes [23]. The guide
is enclosed in the Additional file 1.
We used purposive sampling and recruited interviewees
with different professional backgrounds (e.g., physicians,
nurses, secretaries, and leaders) who worked in depart-
ments involved in the changed clinical pathway [24]. The
interviewees’ degrees of participation in the improvement
work varied. Some had participated in planning the inter-
ventions, while others were not directly engaged in the
work. We invited 21 employees to participate and 20
agreed to be interviewed. We completed the interviews
during June and July 2010. The interview lengths varied
between 20 and 70 minutes. Seventeen interviews were
conducted face-to-face, while three were conducted as
telephone interviews owing to practical requirements and
long travel distances in rural Norway. Each respondent
was interviewed once.
Analysis
We audiotaped the interviews, transcribed them verba-
tim, and transferred them to HyperRESEARCH 2.8.3
computer software (ResearchWare, Inc., Randolph, MA)
for coding. We performed a content analysis using a
direct approach, as described by Hsieh and Shannon
[25]. EH identified and coded passages where hospital
employees described how contextual factors influenced the
improvement process. We derived the codes from the data
[26]. OB verified the coding. Using an iterative process of
coding, reflecting on the codes, and condensing, we identi-
fied common themes showing how contextual factorsaffected the improvement process [26]. To increase the
rigor of our analysis, three key respondents validated a
narrative of how interventions were planned and imple-
mented in the hospital [27,28].
Ethical considerations
The Western Department of the Regional Committee
for Medical and Health Research Ethics in Norway
deemed a full ethical review unnecessary because the
study did not include experiments on humans nor did it
use sensitive patient data. The study protocol was ac-
cepted by the Norwegian Social Science Data Services,
which reviewed ethical aspects related to collecting and
handling data, including voluntary participation based
on informed consent, anonymity of informants, and
presence of appropriate data storage protocols. All inter-
viewees participated voluntarily with informed consent
and could withdraw from the study at any time.
Results
We completed interviews with 20 out of 21 employees.
One interviewee withdrew consent to participate. Char-
acteristics of the interviewees are provided in Table 1.
We identified three common themes concerning how
contextual factors influenced the change process. These in-
cluded 1) identifying a need to change, 2) facilitating system
wide improvement, and 3) leader involvement and support.
We structure the presentation of our findings around these
themes and present quotes to illustrate the findings.
Identifying a need to change
Input from patients was an important factor in identify-
ing a need to change. Before the interventions, the
hospital received complaints from patients about the
pathway for elective surgery. Patients typically com-
plained about unclear information and waiting times.
Within the health care community, ideas circulate and
become prevalent, for example, on the importance of
patient-centered care, care pathways, and perioperative
care. Prevailing ideas affected the way that local prob-
lems in this study were perceived. Leaders framed pa-
tient input in relation to these ideas. This facilitated the
understanding that the pathway for elective surgery was
not optimal when viewed from a patient’s perspective,
and that change was necessary.
The people behind the project believed that patients
had not been given the opportunities that might be
expected and that, as a consequence, the system had
to be changed. (Middle manager, in project group)
Norwegian healthcare is publicly financed, and most
hospitals are owned and operated by the government,
which is an important stakeholder in quality improvement









Physician 9 4 4
Nurse 7 5 3




Total 20 11 9
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stakeholders on a number of quality indicators, including
the surgery cancellation rate. The indicators from all hos-
pitals are publicly available on the Internet. Patients can
use them when they choose a provider, and they enable
comparisons and benchmarking between hospitals. Førde
Hospital scored below average in surgery cancellation rate
before the improvement project started, which strength-
ened the perception that change was needed.
In the early stages of the improvement process, the
organization did not have a unified understanding of
what should be done. Despite these differing views, in-
put from patients, combined with circulating ideas and
national quality indicators, led to a shared understanding
that change was necessary.
Within the organization, there was a desire to try to
improve the flow of patients. The disagreement was
about how it was to be done, and whether it was
possible. (Middle manager, in project group)Facilitating system wide improvement
In 2007, the upper management of the local health care
authority decided to work more systematically on general
quality improvement and developed a common strategy
for conducting quality improvement projects. This strat-
egy helped to ensure a system focus throughout the im-
provement process.
The core aim of the strategy was to involve frontline
clinicians in detecting systemic problems and subse-
quently to improve the corresponding clinical processes.
Upper management emphasized the systemic perspective
in improvement efforts by stressing that all improvement
projects should address professional, patient, and man-
agement quality. The overriding objective of the improve-
ment strategy was operationalized into understandable
and manageable objectives to which clinicians could re-
late, including reducing surgery cancellations and ensuring
the pathway to surgery was more patient-centered. As part
of the strategy, a small administrative unit offering project
support was established to guide clinicians in their im-
provement efforts.The main concerns have been, first, to ensure broad
participation, and second, that the project should be
based at the frontline level. (Respondent from project
support unit, in project group)
When we get everybody involved together, the surgeon,
the orthopedic specialist, the nurse, and the porter,
and set them around the table to chart out the process
and draw a process map, then something emerges. I
think it has something to do with ownership. (Middle
manager, in project group)
Since no easy way to change the pathway for elective
surgery was apparent, four project groups were estab-
lished to suggest how various aspects could be rede-
signed. In accordance with the improvement strategy,
a wide range of frontline professionals from different
departments and with different professional back-
grounds participated in the improvement groups that
planned and developed the interventions. Group mem-
bers were recruited partly based on their interest and
willingness and partly based on their formal positions.
These groups constituted a new interdisciplinary meet-
ing place.
Group members with different professional backgrounds
shared information about their daily work and related it to
potential improvements in the clinical pathway for elective
surgery.
Everyone explained their workday and where they
saw improvement potential. (Respondent, in project
group)
You got to sit in a group with the doctor, the nurse, the
director, and the porter, and look at all the problems.
It’s not only about my challenges in dealing with a
patient scheduled for an operation in an hour. There
is actually an entire surrounding complex that has to
function. (Middle manager, in project group)
When group members shared information and related
it to the pathway as a whole, they realized that they had
worked in a fragmented way.
The way it used to be, in many areas the big picture
fell apart; work was so fragmented. (Doctor, in project
group)
Each separate section had its own record books, and
everybody tried to plan their operation schedules
based on these. But there was no coordination: nothing
brought things together in terms of the resources
available on the ward as a whole. (Nurse, in project
group)
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formation, they became increasingly aware of how differ-
ent elements of the system needed to interact to improve
its performance. Improvement team participants acquired
a deeper understanding of the underlying causes of quality
problems and why the clinical pathway had been fragmen-
ted. This new insight led to suggestions for measures to
address the complexity of the problems.
You see more than your own little task, and you see
how you can become a bottleneck for other people’s
tasks without even knowing it. I think that seeing the
whole process, and seeing that you actually are one
link in a long chain, helps people to see things more
holistically. (Respondent from project support unit, in
project group)
The most important thing I think we’ve learned is that
it was very easy to sit and just look at your own sphere
when working out procedures and general standards
for patient scheduling. When we all sat down together
and tried to create something, it required a mental
readjustment so that we had to think, ‘This isn’t just
about my area. It also affects others.’ (Doctor, in
project group)
Things are much better now because everyone has to
finish their job on the spot. Now we have procedures
that require us not to release a patient with, for
instance, a heart problem, on to an anaesthesiologist
before they’ve been assessed by a cardiologist.
(Doctor, in project group)
Communication and information-sharing was not
confined to the project groups. They communicated
regularly with each other and with the relevant depart-
ments. The improvement groups had continuous dialog
with clinicians outside the groups through regular
meetings. All clinicians were invited to provide feed-
back on proposed action items in the planning phase
of the interventions. Through regular meetings with
health care personnel affected by the change process,
leaders and project groups received feedback on the
proposed actions.
There were several information meetings along the
way. People were supposed to make suggestions; they
could write suggestions on pieces of paper, which were
posted on the wall. They could say what they thought
about the various stages in the process. (Doctor, not in
project group)
I only see the patients when they’re with me, but I
depend on their having completed the other servicesthey need to go through before they come. So it’s easy
to see the importance of a systematic plan for what the
patients need to get through. (Doctor, not in project
group)
The hospital introduced a computer-based system
for scheduling surgery that helped integrate surgery plan-
ning across departments and provided the overview ne-
cessary to allow patients to participate in scheduling
their surgery appointment. This overview also enabled
the hospital to identify problems in the clinical system
that they had not been aware of previously. Information
technology therefore contributed to system improvement.
When the head of surgery looked at the clinic waiting
lists, it became clear that there was an ocean of things
that needed to be tackled. And these are things that
we didn’t know about before because the system hadn’t
been transparent. (Middle manager, in project group)
Now we see the big picture with regard to the
operation schedule, and this means that we now
discover ahead of time if two patients are scheduled
for procedures that require the same instruments, and
thus resterilization. This used to cause unnecessary
waits. (Nurse, in project group)
To ensure that the opportunities provided by new in-
formation technology were utilized, the upper manage-
ment at the hospital created a new position: capacity
coordinator. She was mandated to oversee the schedul-
ing process across departments to ensure that total cap-
acity was utilized in an expedient way.
The project groups received guidance and support
about practical tools and improvement techniques from
a small administrative unit. Such techniques helped to
provide the participants with a common overview of the
clinical pathway, which in turn could help identify areas
for improvement.
We drew the whole patient flow chart as it was, and
then we drew a new one that illustrated what we
wanted to achieve. (Respondent, participating in
project group)
Leader involvement and support
Perceptions varied on the key actors driving the project
forward. Different interviewees attributed this impetus
to the top management, the middle managers, the sup-
port unit, or the clinical staff.
Those with expertise in project and improvement
measures took part throughout the preliminary
investigation stage and knew exactly what had
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plans for the future were. (Middle manager, in project
group)
You may have really good project support, but if you
don’t have really good ideas, good staff, creative staff,
then all you’ll get are minor adjustments or copies of
what others do. (Project support, in project group)
Interviewees agreed that the top management influ-
enced the change process through the improvement strat-
egy described in the previous section. They also agreed
that implementing interventions was time-consuming and
demanding. Middle managers had an important role in
implementing and adapting the interventions. They par-
ticipated in the project groups, and through their partici-
pation in the daily work process, they served as role
models, monitored the degree of implementation of the
interventions, and received feedback from clinicians on
the need to adapt the interventions to the local context.
I’ve learned that involving the relevant staff is not
enough. Unfortunately, we need those enthusiasts
[enthusiastic middle managers] too. This has not been
a success simply because of involvement, post-it notes,
and conclusions. If that were the case, we would not
have progressed a single step. And that is something I
think that improvement theorists need to take more
seriously: that is, that the project itself is only 5 per-
cent, or 10 percent. Ninety percent is consistent follow-
up. And that is generally extremely unpleasant.
(Middle manager, in project group)
We thought that if people had been told how to do
something, they understood it. Our experience is that
you almost have to be there with them and show them
how we think it should be done. They need to make it
their own before they can do it right. (Nurse, in project
group)
I’ve learned that things take time. When many people
are involved, you have to include them all. It’s
important to talk to everyone involved and to take
them seriously and try to explain why you’re doing
something. Everything is connected, and we need for




Cancellations are caused by a sub-optimally functioning
clinical system [29-31]. Consequently, reducing cancella-
tions requires changing and improving the entire clinical
system. Our main finding is that different contextualfactors conjointly contributed to facilitate change in the
clinical system.
Change in the clinical system implies organizational
change. Recently, the construct of organizational readi-
ness for change has received increased attention. Weiner
et al. [32] define organizational readiness for change as
“the extent to which organizational members are psychologic-
ally and behaviorally prepared to implement organizational
change”. Organizational readiness for change is a critical
precursor to an organization’s ability to successfully
implement change [32-34], and lack of organizational
readiness for change is an important factor in under-
standing why implementation efforts fail [32,33].
One critical element for creating organizational readi-
ness for change is establishing that the organization
faces a quality problem—that there is a performance gap
between the current organizational practice and a more
desirable state [34-36]. Previous research has tended to
frame the problem of cancellations in a management
perspective, focusing on efficiency, rather than in the
perspective of the patients suffering from cancellations
[37-41]. In our case, input from patients was important
in framing the quality problem. It created a common un-
derstanding within the organization that change was ne-
cessary. We suggest that input from patients can be an
important contextual factor because it can provide a
more holistic and balanced understanding of why redu-
cing cancellations is necessary.
Reducing cancellations depends on improving the en-
tire clinical system. A clinical system is a complex and
dynamic construct, and its performance depends on how
the different elements that constitute the system interact
[42,43]. Previous research on reducing cancellations has
not fully captured this complexity. Rather, it primarily
has addressed reducing cancellations through earlier and
better preoperative assessment [44-46].
We identified contextual factors that were important
for facilitating system improvement in our case: interdis-
ciplinary involvement of front line clinicians, a meeting
place to enable interdisciplinary collaboration, commu-
nication with and involvement of staff not directly in-
volved in improvement work, appropriate guidance, and
expedient use of information technology.
In order to change and improve their clinical system,
clinicians need to understand its interdependencies. In
line with previous research, we determined that such an
understanding was not present at the start of the project
[47,48]. To develop this understanding, members of the
clinical system need to meet and exchange information.
A broad representation of different professional groups
ensured that all relevant stakeholders of the clinical pro-
cesses were represented in the improvement groups.
These groups represented a new meeting place and
enabled a new type of interdisciplinary collaboration and
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ment strategy, their work was framed in a systemic con-
text, and their objective was to suggest ways to improve
the clinical system as a whole. Out of this interdisciplinary
collaboration emerged an improved understanding of the
clinical system and its interdependencies and underlying
problems. Expedient use of information technology along
with guidance about improvement techniques also contrib-
uted to an overview of the clinical system and its under-
lying problems [49,50]. This new understanding in turn
enabled the participants to plan appropriate interventions
that addressed the underlying complexity of the problems.
Another factor that contributed to success was that
information-sharing was not confined to improvement
groups. There was extensive communication with clini-
cians outside the groups, which enabled external clini-
cians to comment on the groups’ suggestions. The new
understanding of the clinical system thus spread to other
parts of the organization.
In accordance with previous research, we found that
involvement by upper management was an important
contextual factor contributing to success [4]. Upper
management facilitated system improvement through
their improvement strategy. This strategy ensured that
the project was anchored with upper management with-
out compromising the professional entrepreneurship of
middle managers and frontline professionals. The core
aim of the strategy was to hold frontline clinicians ac-
countable for detecting system problems and simultan-
eously to empower them to implement solutions. The
improvement strategy provided a holistic framework for
the improvement task because it required changes to ad-
dress professional, patient, and management quality of
care [51]. Because this overarching framework was oper-
ationalized into more comprehensible and manageable
objectives such as reducing cancellations and making
care more patient-centered, ownership of the change
process was felt at the microsystem and team levels.
We were not able to identify a single key actor initiat-
ing and driving the improvement process. We suggest
that the respondents’ inability to identify a single key
actor indicates that the interdisciplinary discourse facili-
tated can itself be understood as a key factor driving
improvement.
In our case study, middle managers were in charge of
implementing the interventions devised by the project
groups. The middle managers took part in the daily work
processes, which allowed them to continuously monitor
the degree of implementation and receive feedback from
frontline clinicians on the need to re-implement and adapt
interventions to the local context. Because reducing can-
cellations depends on changing clinical work processes,
middle mangers’ participation and persistence in ensuri-
ng implementation of interventions was an importantcontextual factor for reducing cancellations. Dixon-
Woods et al. state that having an organizational culture
that is “supportive of personal and professional develop-
ment” is important for success [52], [p 5]. Our findings in-
dicate that middle managers contributed to creating a
culture of supportive quality improvement, leading by
example.Our findings in relation to the MUSIQ framework
Most of the contextual factors we identified can be related
to categories of the MUSIQ framework. The different sub-
categories of contextual factors in MUSIQ represent broad
constructs, e.g. quality improvement leadership and ma-
turity of organizational quality improvement. These cat-
egories need to be operationalized further and provided
with empirical content, and our study can help to do so.
In the following section, we discuss how the factors we
identified relate to main and sub-categories of the MUSIQ
framework, as outlined in Table 2.
The factors identifying a need to change correspond
to MUSIQ’s main category of ‘external factors’. These
factors create the consensus that change is necessary,
and therefore they fall under the sub-category of exter-
nal motivators. The improvement strategy and the way
it was operationalized and implemented by the top
management provided a foundation for improvement
work on an organizational level, illustrating the import-
ance of leadership actions at the organizational level.
The strategy provided a common framework for all im-
provement efforts, and its focus on system improve-
ment contributed to the maturity of the organizational
improvement work.
The strategy emphasized interdisciplinary participation
and was operationalized into understandable terms that
clinicians at the microsystem level could relate to. These
included making care more patient-centered and redu-
cing surgery cancellations. This may have contributed to
a culture supportive of quality improvement.
In line with the improvement strategy, all relevant profes-
sional groups were represented, including physicians. This
team diversity, along with a structured meeting place for
collaboration, was a precondition for developing a better
understanding of the clinical system’s interdependencies,
which was essential for planning appropriate interventions
addressing the underlying problems. Expedient use of infor-
mation technology and guidance about improvement tech-
niques were also important preconditions for improving
clinicians’ understanding of the clinical system. These fac-
tors can be related to data infrastructure and resource avail-
ability, which are sub-categories of quality improvement
support and capacity. The teams had extensive communi-
cation with clinicians on the microsystem level who were
not directly involved in the improvement teams, and
Table 2 MUSIQ framework categories and contextual factors identified from our case
MUSIQ framework categories Contextual factors identified from our case
External environment • Input from patients about quality problems
• External motivators • Cancellation rate as a national quality indicator
• Circulating ideas on patient-centered care
Organization • An organizational improvement strategy that provided a foundation for the improvement
work by emphasizing:
• Quality improvement (QI) leadership
o Involvement of frontline clinicians
• Maturity of organizational QI o Improvement by changing the clinical system
• Culture supportive of QI
Quality improvement • Guidance about improvement techniques and project support for the improvement teams
support and capacity
• Data infrastructure • Expedient use of information technology
• Resource availability
Microsystem • Communication with and involvement of clinicians outside the improvement teams
• Quality improvement leadership • Middle managers’ role in following up and securing context-sensitive implementation
of interventions
• Motivation to change
• Middle managers as role models participating in daily work
• The shared belief that change was needed among hospital employees
Quality improvement team • A meeting place for sharing information
• Team diversity • Participation from all of the relevant professional groups in improvement teams,
including physicians
• Physicians’ involvement
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tion contributed to acceptance of change.
The work in quality improvement teams was a precon-
dition for inducing change on the microsystem level,
and leadership on the microsystem level was necessary
when implementing the interventions that were planned
on the team level. An important finding is that we
should not simply consider microsystem level factors as
preconditions. Reducing cancellations of planned surgeries
depends on changing the microsystem itself. The micro-
system as a whole can therefore be understood as a con-
textual frame that must be changed in order to induce
improvement. Facilitating the spread of strategies for re-
ducing surgery cancellations to new settings requires
improving our understanding of how contextual factors
and interventions interact to produce change in the
microsystem.
The MUSIQ framework can help us understand how
factors reciprocally influence each other, because it pre-
supposes that contextual factors at different levels affect
each other, e.g. that leadership at the organizational level
will influence contextual factors at the quality improve-
ment and microsystem levels. This hypothesis is sup-
ported by our findings. Leadership by upper management
is crucial for quality improvement success, but little is
known about the specific actions that leaders should take
and how these actions affect lower organizational levels,
such as the microsystem and team levels [53]. We foundthat the strategies developed by upper management af-
fected the microsystem and team levels by emphasizing
the broad involvement of frontline clinicians and by pro-
viding a necessary meeting place to share information. By
relating system improvement to Øvretveit’s [51] three
perspectives of patient, professional, and management
quality, the strategy provided a holistic framework for the
kinds of information that needed to be shared and a direc-
tion for the change process. Our findings indicate that
upper management actions influenced lower organizational
levels by outlining a broad and commonly-accepted strat-
egy and by facilitating the improvement team’s work, rather
than by providing specific and detailed guidance for the im-
provement process. In other words, our study suggests that
both the existence of a specified set of contextual factors,
and the mechanisms by which these contextual factors
reciprocally affect each other, are relevant for quality im-
provement success [54].
Limitations and strengths
Our findings are based on a single case study, and should
therefore be interpreted with caution. An observational
and retrospective study design like ours has limitations of
information bias and confounding. Our case study was ex-
ploratory. We used qualitative data, and we cannot dem-
onstrate causality between the contextual factors and the
outcomes. Moreover, we cannot specify the relative im-
pact of the contextual factors we identified.
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munication are important contextual factors. We found
that providing meeting places to encourage sharing of in-
formation and open communication about the suggested
measures were important factors contributing to accept-
ance and a positive climate for implementation. In our un-
derstanding of the MUSIQ framework, network and
communication are factors that are not currently well cov-
ered, and we suggest that this area be developed further.
The distinction between interventions and contextual
factors is not always clear-cut [1,8]. An illustrative ex-
ample from our case is the way information technology
was introduced and utilized. The computer application in-
troduced for surgery planning can be regarded as an inter-
vention. The optimal use of information technology is a
recognized contextual factor that influences the success of
improvement projects [55]. In our case, the way the com-
puter application was introduced and utilized was import-
ant for the success of the project. The effect of the
intervention depended on how it was introduced and
adapted to the organizational context. Furthermore, the
intervention itself was utilized in different ways because of
how it was influenced by contextual factors. The interven-
tion and the contextual factors thus conjointly influenced
one another to promote what Øvretveit refers to as “facili-
tated evolution” [1]. The dynamics of how interventions
and contextual factors might interact is not presently cov-
ered well by the MUSIQ framework. We suggest that
more research on this topic is needed to create better
models to enhance our understanding.
The strength of our study is that we investigate a case
where improvements were previously demonstrated using
robust statistical methods [11], and that we discuss our
findings in relation to an established theoretical frame-
work. Using a qualitative approach enabled us to explore
how contextual factors affected the improvement process.
We therefore supplement the MUSIQ framework with
empirical data and contribute to the understanding of
how it can be used. Relating data to a framework en-
courages uniform reporting of findings, which in turn
can facilitate more cumulative and systematic knowledge-
building about the impact of contextual factors across
studies.
Conclusion
Surgery cancellations are caused by the suboptimal per-
formance of the clinical system. Consequently, reducing
cancellations relies on changing the clinical system. Find-
ings from our case study show how contextual factors
interacted to facilitate change. The upper management’s
improvement strategy provided a framework for system
change at the microsystem level by promoting the involve-
ment of all relevant professional groups. A meeting place
where frontline clinicians could share information anddevelop a better understanding of the clinical system and
its interdependencies enabled them to detect system prob-
lems and design adequate interventions. These findings
might have relevance for hospitals trying to reduce cancel-
lations, and might facilitate the spread of appropriate in-
terventions by helping other hospitals to adapt these to
their context. The MUSIQ framework was a useful ana-
lytic lens for exploring how contextual factors influenced
the improvement process and for providing a deeper un-
derstanding of how contextual factors interacted to facili-
tate change. Discussing data in relation to a theoretical
framework can promote greater uniformity in reporting
findings, which in turn can facilitate knowledge-building
across different studies.
Additional file
Additional file 1: Interview guide – contextual factors’ impact on
measures to reduce surgery cancellations.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
EH designed the study, collected the data, analyzed the data, and drafted
the manuscript. OB participated in the design of the study and the analysis
of data, and helped to draft the manuscript. Both authors read and
approved the final manuscript.
Acknowledgments
We thank the employees and management at Førde Hospital for allowing us
to assess their improvement project, for providing access to data, and for
participating in interviews.
This article is partly based on EH’s work related to his PhD dissertation. We
thank his co-supervisors Associate Professor Christian von Plessen, Professor
Kjell Haug, and Associate Professor Aslak Bjarne Aslaksen for reading the
dissertation and for providing valuable comments.
This work was supported in part by the Research Council of Norway, Sogn
and Fjordane University College, and the National Centre of Rural Medicine
in Norway. The sponsors had no role in the design and conduct of the
study, the collection, management, analysis, and interpretation of the data,
or the preparation, review, or approval of the manuscript.
Received: 30 July 2013 Accepted: 5 May 2014
Published: 13 May 2014
References
1. Øvretveit J: Understanding the conditions for improvement: research to
discover which context influences affect improvement success. BMJ Qual
Saf 2011, 20(Suppl 1):i18–i23.
2. Pronovost P, Needham D, Berenholtz S, Sinopoli D, Chu H, Cosgrove S,
Sexton B, Hyzy R, Welsh R, Roth G, Bander J, Kepros J, Goeschel C: An
Intervention to Decrease Catheter-Related Bloodstream Infections in the
ICU. N Engl J Med 2006, 355(26):2725–2732. doi:10.1056/NEJMoa061115.
http://www.nejm.org/doi/full/10.1056/NEJMoa061115.
3. Øvretveit JC, Shekelle PG, Dy SM, McDonald KM, Hempel S, Pronovost P,
Rubenstein L, Taylor SL, Foy R, Wachter RM: How does context affect
interventions to improve patient safety? An assessment of evidence
from studies of five patient safety practices and proposals for research.
BMJ Qual Saf 2011, 20(7):604–610.
4. Kaplan HC, Brady PW, Dritz MC, Hooper DK, Linam WM, Froehle CM,
Margolis P: The Influence of Context on Quality Improvement Success in
Health Care: A Systematic Review of the Literature. Milbank Q 2010,
88(4):500–560.
Hovlid and Bukve BMC Health Services Research 2014, 14:215 Page 10 of 11
http://www.biomedcentral.com/1472-6963/14/2155. Øvretveit J: A Framework for Quality Improvement Translation:
Understanding the Conditionality of Interventions. Jt Comm J Qual
Patient Saf 2004, 30(Supplement 1):15–24.
6. Fixsen DL, Naoom SF, Blase KA, Friedman RM, Wallace F: Implementation
Research: A Synthesis of the Literature. Tampa, FL: University of South
Florida, Louis de la Parte Florida Mental Health Institute; 2005.
7. Berwick DM: The science of improvement. JAMA 2008, 299(10):1182–1184.
8. Stevens DP, Shojania KG: Tell me about the context, and more. BMJ Qual
Saf 2011, 20(7):557–559.
9. Lee A, Kerridge RK, Chui PT, Chiu CH, Gin T: Perioperative Systems as a
quality model of perioperative medicine and surgical care. Health Policy
2011, 102(2–3):214–222.
10. Schuster M, Neumann C, Neumann K, Braun J, Geldner G, Martin J, Spies C,
Bauer M, Group ftCS: The effect of hospital size and surgical service on
case cancellation in elective surgery: results from a prospective
multicenter study. Anesth Analg 2011, 113(3):578–585.
11. Hovlid E, Bukve O, Haug K, Aslaksen A, von Plessen C: A new pathway for
elective surgery to reduce cancellation rates. BMC Health Serv Res 2012,
12(1):154.
12. Hovlid E, Bukve O, Haug K, Aslaksen AB, von Plessen C: Sustainability of
healthcare improvement: what can we learn from learning theory?
BMC Health Serv Res 2012, 12(1):235.
13. Grol R, Bosch MC, Hulscher M, Eccles MP, Wensing M: Planning and
studying improvement in patient care: the use of theoretical
perspectives. Milbank Q 2007, 85(1):93–138.
14. Walshe K: Understanding what works - and why - in quality
improvement: the need for theory-driven evaluation. Int J Qual Health
Care 2007, 19(2):57–59.
15. Damschroder L, Aron D, Keith R, Kirsh S, Alexander J, Lowery J: Fostering
implementation of health services research findings into practice: a
consolidated framework for advancing implementation science.
Implement Sci 2009, 4(1):50.
16. Taylor SL, Dy S, Foy R, Hempel S, McDonald KM, Øvretveit J, Pronovost PJ,
Rubenstein LV, Wachter RM, Shekelle PG: What context features might be
important determinants of the effectiveness of patient safety practice
interventions? BMJ Qual Saf 2011, 20(7):611–617.
17. Kaplan HC, Provost LP, Froehle CM, Margolis PA: The Model for
Understanding Success in Quality (MUSIQ): building a theory of context
in healthcare quality improvement. BMJ Qual Saf 2012, 21(1):13–20.
18. Alexander JA, Hearld LR: The science of quality improvement
implementation: developing capacity to make a difference. Med Care
2011, (49 Suppl):S6–S20. doi:10.1097/MLR.0b013e3181e1709c.
19. Kaplan HC, Froehle CM, Cassedy A, Provost LP, Margolis PA: An
exploratory analysis of the model for understanding success in quality.
Health Care Manage Rev 2013, 38(4):325–338. doi:10.1097/
HMR.0b013e3182689772.
20. George AL, Bennett A: Case studies and theory development in the social
sciences. Cambridge, Mass: MIT Press; 2005.
21. Yin RK: Case study research: design and methods. Los Angeles: Sage; 2009.
22. Hovlid E, von Plessen C, Haug K, Aslaksen A, Bukve O: Patient experiences
with interventions to reduce surgery cancellations: a qualitative study.
BMC Surg 2013, 13(1):30.
23. Ogrinc G, Mooney SE, Estrada C, Foster T, Goldmann D, Hall LW, Huizinga
MM, Liu SK, Mills P, Neily J, Nelson W, Pronovost PJ, Provost L, Rubenstein
LV, Speroff T, Splaine M, Thomson R, Tomolo AM, Watts B: The SQUIRE
(Standards for QUality Improvement Reporting Excellence) guidelines for
quality improvement reporting: explanation and elaboration. Qual Saf
Health Care 2008, 17(Suppl 1):13–32.
24. Mays N, Pope C: Qualitative Research: Rigour and qualitative research.
Br Med J 1995, 311(6997):109–112.
25. Hsieh HF, Shannon SE: Three approaches to qualitative content analysis.
Qual Health Res 2005, 15(9):1277–1288.
26. Creswell JW: Qualitative Inquiry & Research Design: Choosing Among
Five Approaches. Thousand Oaks California: Sage Publications; 2007.
27. Lincoln YS, Guba EG: Naturalistic Inquiry. Beverly Hills, Calif: Sage; 1985.
28. Mays N, Pope C: Assessing quality in qualitative research. Br Med J 2000,
320(7226):50–52.
29. Argo JL, Vick CC, Graham LA, Itani KMF, Bishop MJ, Hawn MT: Elective
surgical case cancellation in the Veterans Health Administration
system: identifying areas for improvement. Am J Surg 2009,
198(5):600–606.30. Sanjay P, Dodds A, Miller E, Arumugam PJ, Woodward A: Cancelled elective
operations: an observational study from a district general hospital.
J Health Organ Manag 2007, 21(1):54–58.
31. Seim AR, Fagerhaug T, Ryen SM, Curran P, Saether OD, Myhre HO, Sandberg
WS: Causes of cancellations on the day of surgery at two major
university hospitals. Surg Innov 2009, 16(2):173–180.
32. Weiner BJ, Amick H, Lee SY: Conceptualization and measurement of
organizational readiness for change: a review of the literature in health
services research and other fields. Med Care Res Rev 2008, 65(4):379–436.
33. Kotter JP: Leading Change. Boston, Mass: Harvard Business School Press;
1996.
34. Holt DT, Helfrich CD, Hall CG, Weiner BJ: Are you ready? How health
professionals can comprehensively conceptualize readiness for change.
J Gen Intern Med 2010, 25(Suppl 1):50–55.
35. Holt DT, Vardaman JM: Toward a Comprehensive Understanding of
Readiness for Change: The Case for an Expanded Conceptualization.
J Chang Manag 2013, 13(1):9–18.
36. Brennan S, Bosch M, Buchan H, Green S: Measuring organizational and
individual factors thought to influence the success of quality
improvement in primary care: a systematic review of instruments.
Implement Sci 2012, 7(1):121.
37. Pandit JJ, Pandit M, Reynard JM: Understanding waiting lists as the
matching of surgical capacity to demand: are we wasting enough
surgical time? Anaesthesia 2010, 65(6):625–640.
38. Pandit JJ, Westbury S, Pandit M: The concept of surgical operating list
‘efficiency’: a formula to describe the term. Anaesthesia 2007, 62(9):895–903.
39. Westbury S, Pandit M, Pandit JJ: Matching surgical operating capacity to
demand using estimates of operating times. J Health Organ Manag 2009,
23(5):554–567.
40. Perroca MG, Jerico Mde C, Facundin SD: Surgery cancelling at a teaching
hospital: implications for cost management. Rev Lat Am Enfermagem
2007, 15(5):1018–1024.
41. Ferschl MB, Tung A, Sweitzer B, Huo DZ, Glick DB: Preoperative clinic visits
reduce operating room cancellations and delays. Anesthesiology 2005,
103(4):855–859.
42. Plsek P: Complexity and the Adoptation of Innovation in Health Care. In
Accelerating Quality Improvement in Health Care Strategies go Speed th
Diffusion of Evidence-Based Innovations Washington DC. ; 2003:2003.
43. Plsek PE, Greenhalgh T: Complexity science - The challenge of complexity
in health care. Br Med J 2001, 323(7313):625–628.
44. van Klei WA, Moons KG, Rutten CL, Schuurhuis A, Knape JT, Kalkman CJ,
Grobbee DE: The effect of outpatient preoperative evaluation of hospital
inpatients on cancellation of surgery and length of hospital stay. Anesth
Analg 2002, 94(3):644–649.
45. Rai MR, Pandit JJ: Day of surgery cancellations after nurse-led
pre-assessment in an elective surgical centre: the first 2 years.
Anaesthesia 2003, 58(7):692–699.
46. O’Regan D, Shah S, Mirsadraee S, Al-Ruzzeh S, Karthik S, Jarvis M:
Implementation of a process-orientated multidisciplinary approach
(POMA), a system of cost-effective healthcare delivery within a cardiac
surgical unit. Qual Saf Health Care 2008, 17(6):459–463.
47. Cilliers P: Complexity And Postmodernism: Understanding Complex
Systems. London: Routledge; 1998.
48. Miller JH, Page SE: Complex Adaptive Systems: An Introduction To
Computational Models Of Social Life. Princeton, N.J.: Princeton University
Press; 2007.
49. Brandrud AS, Schreiner A, Hjortdahl P, Helljesen GS, Nyen B, Nelson EC:
Three success factors for continual improvement in healthcare: an
analysis of the reports of improvement team members. BMJ Qual Saf
2011, 20(3):251–259.
50. Thor J, Wittlov K, Herrlin B, Brommels M, Svensson O, Skar J, Ovretveit J:
Learning helpers: how they facilitated improvement and improved
facilitation–lessons from a hospital-wide quality improvement initiative.
Qual Manag Health Care 2004, 13(1):60–74.
51. Øvretveit J: Quality Health Services. Uxbridge, Middlesex: Brunel; 1989:116 s.
52. Dixon-Woods M, McNicol S, Martin G: Ten challenges in improving quality
in healthcare: lessons from the Health Foundation’s programme
evaluations and relevant literature. BMJ Qual Saf 2012, 21(10):876–884.
doi:10.1136/bmjqs-2011-000760.
53. Øvretveit J: The leaders role in Quality and safety improvement. Sveriges
Kommuner och Landsting; 2005. http://194.103.189.144/upload/
Hovlid and Bukve BMC Health Services Research 2014, 14:215 Page 11 of 11
http://www.biomedcentral.com/1472-6963/14/215Webbplatser/Utvecklingscentrum/dokument/ledarens_roll_engelsk.pdf
(Accessed February 16th 2012).
54. Bukve O, Hovlid E: Entreprenørskap eller institusjonaliseringsprosessar?
Om mekanismar i organisasjonsendring. Nordiske organisasjonsstudier
2014, 16(1):5–29.
55. Donaldson M, Mohr J: Improvement And Innovation In Health Care
Microsystems. A Technical Report For The Institute Of Medicine
Committee On The Quality Of Health Care In America. Robert Wood
Johnson Foundation: Princeton; 2000.
doi:10.1186/1472-6963-14-215
Cite this article as: Hovlid and Bukve: A qualitative study of contextual
factors’ impact on measures to reduce surgery cancellations. BMC Health
Services Research 2014 14:215.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
